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(54) Title: LAMINATE BULKHEAD WITH FLARED EDGES 
(57) Abstract 

A laminate bulkhead comprises an expandable polymer (24) sand- 
wiched between two stiff members (10) and (12) which are of a structure 
so that the expandable polymer (24) is flared out or thicker in the area or 
along the line where the polymer (24) expands and is bonded to the walls 
of a hollow structure in which the bulkhead is placed. The direction of 
expansion of the polymer (24) results from the polymer being constrained 
by the stiff members on either side of the expanding (24). 
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LAMINATE BULKHEAD WITH FLARED EDGES 


Background of the Invention 

In various practices, such as the automotive industry it is desired 
5 to stiffen parts. For example, certain parts may have spaced walls and it would 
be desirable to have some reinforcement between the spaced walls. Ideally, 
such reinforcements should be easy to apply and should effectively function 
without adding significant weight to the hollow structure being reinforced. 

Summary of the Invention 
1 0 An object of this invention is to provide a reinforcing structure for 

various parts, such as used in the automotive field. 

A further object of this invention is to provide such a reinforcing 
structure which can be easily assembled without sacrifice to its effectiveness. 

In accordance with this invention an expandable polymer material 
1 5 is sandwiched between two stiff or rigid members. Preferably when the polymer 
expands the resultant foam is flared out or is thicker in the area or along the line 
where the polymer expands into a rigid structural foam which bonds to the inside 
wall of the structural member that is being reinforced. 

The Drawings: 

20 Figure 1 is an exploded view of a laminate bulkhead with flared 

edges in accordance with this invention; 

Figure 2 is a perspective view of the bulkhead shown in Figure 1 
in the assembled condition, but without the polymer layer; 
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Figure 3 is a view similar to Figure 2 after expansion of the 

polymer; 

Figure 4 is a cross-sectional view in elevation of the bulkhead 
shown in Figure 3; 

5 Figure 5 is a cross-sectional view taken through Figure 4 along the 

line 5-5 showing the laminate bulkhead mounted in a structural member; 

Figure 6 is an end elevational view showing the polymer expanded 
into the flared edges of the bulkhead in the arrangement shown in Figures 1-5; 

Figure 7 is a cross-sectional view taken through Figure 6 along the 

10 line 7-7; and 

Figure 8 is a cross-sectional view taken through Figure 6 along the 

line 8-8. 

Detailed Description 

The present invention relates to providing a reinforcing structure 
15 through the use of a sandwich created by providing an expandable foam or 
polymer between two stiff layers. Such stiff layers could be of any suitable 
material such as metal, plastic or fiberglass which has sufficient rigidity. The 
invention may have various uses including, but not limited to, various automotive 
uses such as the uses of my Serial No. 08/675,173, filed July 3, 1996 and Serial 
20 No. 09/103,032 filed June 23, 1998 and Serial No. 09/074,616, filed May 7, 
1998, all of the details of which are incorporated herein by reference thereto. 
Preferably, the expandable polymer is heat expandable. The invention, 
however, may be practiced where the expansion is chemically activated. 
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In general, the invention involves having the expandable polymer 
flared out or thicker in the area or along the line where the polymer expands and 
bonds to the inside wall of the member that the bulkhead is reinforcing. The 
polymer is forced to expand in the plane of the bulkhead and is constrained by 
5 the stiff layers on either side of the expanding polymer. The result is to provide 
an effective means of tying opposing walls of a hollow member to each other. 

Where the invention is used in the automotive industry advantage 
could be had of various heating steps which are otherwise employed to cause 
activation of a heat expandable polymer. Alternatively, as noted above, the 
10 expansion could result from means other than heating such as by chemical 
activation. 

The drawings illustrate one practice of the invention which results 
in a laminate bulkhead 1 with flared edges. Figure 1 is an exploded view of a 
two piece stamping which includes a generally U-shaped inner rigid or stiff base 

1 5 member 1 0 and a generally U-shaped outer rigid or stiff cover member 1 2. Each 
member has downwardly extending legs interconnected by an intermediate 
portion. Outer member 12 includes a pair of outwardly diverging flared edges 
14,14 connected by an intermediate or central generally U-shaped portion 16. 
U-shaped central portion 16 generally conforms in size and shape to the inner 

20 base member 10 except that it is narrower than inner member 10 with each 
flared end 14 extending outwardly away from base member 10 and terminating 
in the same plane as the outer edge of member 10. See Figures 5 and 7. If 
desired, the base member may also have flared edges similar to edges 14,14 
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which would terminate in the same plane as edges 14,14. Alternatively, 
members 10 and 12 may be reversed such that the cover member 12 has no 
flared edges, while base member 10 may have flared edges. 

In the illustrated embodiment inner member 10 includes a slot 18 
5 on a horizontal shoulder of each leg of a size and shape to receive a tab 20 at 
the end of each leg of outer member 1 2. If desired, tabs 20 could have a locking 
element such as a dimple 22 to firmly connect inner member 10 and outer 
member 12 together and minimize any disconnection after the parts or members 
are snapped together. See, for example, Figures 4-7. Alternatively, base 

10 member 10 may include tabs fitting into slots in the cover member 12. 

In accordance with this invention a layer of polymer material 24 is 
provided on either the inner surface of outer member 12 or the outer surface of 
inner member 10. Such foam material may be of the type disclosed in my 
aforenoted patent applications to function as a rigid reinforcement structural 

15 foam. The foam material 24 is applied to its carrier member 10 or 12 in 
unexpanded form. The inner member 10 and outer member 12 are then 
assembled together by insertion of the tabs 20 into the corresponding slots 18. 
Upon activation of the foam, such as from the heat encountered in an e-coating 
which is conventionally done in automotive manufacturing, the foam expands 

20 into intimate contact with both the inner surface of outer member 12 and outer 
surface of inner member 10. Because of the geometry of the two outer layers 
10,12 the expanded foam is flared out or thicker in the area or along the line 
where the polymer expands and is bonded to the inside walls 26,26 of a hollow 
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structural member that the bulkhead is reinforcing. The polymer is forced to 
expand in the plane of the bulkhead and is constrained by the stiff layers 10,12 
on either side of the expanding polymer. This action is illustrated in various 
figures. The result of the invention is to provide an effective means of tying 
5 opposing walls 26,26 of a hollow member to each other. Figure 5, for example, 
illustrates the polymer 24 spaced inwardly before expansion. Figure 7, however, 
shows the polymer 24 expanded into a structural reinforcement foam intimately 
bonded to the walls 26,26 as well as the member 10,12. 

Because members 1 0,1 2 are locked together, the spacing between 

10 them is fixed. Thus, polymer 24 is disposed in a rigid channel. Accordingly, 
when polymer 24 expands it is restrained from moving in a thickness direction 
and is forced to move outwardly toward the edges of members 10,12, thus 
assuring making intimate bonding contact with walls 26,26. 

Although the drawings illustrate a preferred practice of the 

15 invention, the invention may be practiced in other manners. For example, the 
base member and cover member could be locked together to form a saddle 
without either member being flared and with the members being completely 
parallel to each other over most of their area. This arrangement would still have 
the advantage of forcing the foam to expand laterally. The figures illustrate the 

20 bulkhead 1 to be shaped to fit in a channel having parallel sides, such as sides 
26,26 in Figures 5 and 7. The channel and the bulkhead, however, could have 
other shapes wherein the bulkhead conforms to channels with other wall 
relationships, such as outwardly tapered walls. Where the bulkhead is in a 
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tapered channel the end edges of both members are preferably coplanar with 
the plane at the angle of the tapered channel. Where the channel has an 
irregular shape, the end edges would preferably conform to the irregular shape 
and need not be coplanar. 
5 Although the invention has been described with respect to 

reinforcing automotive structural members, the invention may be practiced in 
other fields where such a reinforcement would be desirable. 
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What is Claimed is: 

1 . A laminate bulkhead comprising a stiff base member, a stiff cover 
member mounted over and spaced from said base member, one 
of said members having end edges flared outwardly away from the 

5 other of said members, each of said members having a central 

portion, said members being located closer to each other at said 
central portions than at said flared edges, a structural reinforce- 
ment foam located between and bonded to said base member and 
said cover member, said structural reinforcement foam being 
1 0 formed from an expandable polymer, and said members constrain- 

ing the direction of expansion of said expandable polymer whereby 
said structural reinforcement foam is thicker at said flared ends 
than at said central portions. 

2. The laminate bulkhead of claim 1 wherein said base member and 
15 said cover member terminate in end edges which are coplanar 

with each other on both sides of said central portions. 

3. The laminate bulkhead of claim 2 wherein the spacing between 
said central portions is uniform. 

4. The laminate bulkhead of claim 3 wherein said base member and 
20 said cover member are interlocked to maintain the spacing 

between them fixed. 

5. The laminate bulkhead of claim 4 wherein said base member has 
said flared edges. 
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6. The laminate bulkhead of claim 4 wherein said polymer is heat 
expandable. 

7. The laminate bulkhead of claim 4 wherein said one of said 
members has said end edges flared outwardly on each side of 

5 said central portion. 

8. The laminate bulkhead of claim 7 wherein one of said members 
includes a tab which fits into a slot in the other of said members to 
interlock said members together. 

9. The laminate bulkhead of claim 8 wherein said base member and 
10 said cover member are each generally U-shaped having 

downwardly extending legs and an upwardly located connecting 
portion between said legs, and each of said downwardly extending 
legs including said interlocking tab/slot structure. 

10. The laminate bulkhead of claim 9 wherein said base member has 
15 a generally horizontal shoulder on each of its legs, one of said 

slots being in each of said horizontal shoulders, and each of said 
legs of said cover member having a downwardly extending tab for 
fitting in its respective said slot. 

1 1 . The laminate bulkhead of claim 1 0 including a dimple on each of 
20 said tabs for minimizing the tendency of said tabs to be removed 

from said slots. 

12. The laminate bulkhead of claim 11 in combination with a hollow 
member having a pair of spaced walls, said laminate bulkhead 
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being disposed in said hollow member with said end edges of 
each of said members being disposed against said walls, and said 
structural foam being intimately bonded to said members and to 
said walls. 

5 13. The laminate bulkhead of claim 1 in combination with a hollow 

member having a pair of spaced walls, said laminate bulkhead 
being disposed in said hollow member with said end edges of 
each of said members being disposed against said walls, and said 
structural foam being intimately bonded to said members and to 

10 said walls. 

14. A laminate bulkhead comprising a stiff base member, a stiff cover 

member mounted over and spaced from said base member, each 
of said members having a central portion disposed between end 
edges, a structural reinforcement foam located between and 

15 bonded to said base member and said cover member, said 

structural reinforcement foam being formed from an expandable 
polymer, and said base member and said cover member being 
interlocked to maintain the spacing between them fixed and to 
constrain the direction of expansion of said expandable polymer 

20 when said polymer expands so that said expandable polymer may 

only expand laterally. 
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1 5. The laminate bulkhead of claim 1 4 wherein said base member and 
said cover member are parallel to each other at said central 
portions and at said end edges. 

16. The laminate bulkhead of claim 15 wherein each of said base 
5 member and said cover member is generally U-shaped whereby 

said laminate bulkhead is generally saddle shaped. 

17. A method of reinforcing a structural member having a pair of 
spaced walls comprising the steps of providing a stiff base 
member having a central portion and an end portion on each 

10 lateral side of the central portion, providing a layer of expandable 

polymer on the central portion, mounting a stiff cover member over 
the layer of polymer and underlying base member, interlocking the 
cover member and the base member to each other to form a rigid 
channel which constrains and directs the outward movement of the 

15 polymer upon expansion into a structural reinforcing foam, one of 

the base member and cover member having outwardly flared 
edges at each of its end portions, mounting the bulkhead laminate 
created by the interlocking of the base member and cover member 
together with the polymer therebetween into the hollow structural 

20 member with the ends of the bulkhead laminate being in contact 

with the spaced walls, and expanding the polymer into a rigid 
structural reinforcement foam which is intimately bonded to the 
spaced walls and to the cover member and base member. 
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18. The method of claim 17 including heating the bulkhead laminate 
to cause expansion of the foam. 

19. The method of claim 17 wherein one of the base member and 
cover member contains a slot and the other of the base member 

5 and cover member contains a tab, and interlocking the base 

member and the cover member together by snapping the tab into 
the slot. 

20. The method of claim 19 wherein the laminate bulkhead is of 
generally U-shaped form with each of the base member and the 

1 0 cover member having downwardly extending legs connected by an 

intermediate portion, each of the legs of the base member having 
a horizontal shoulder with a slot in each of the shoulders, each of 
the legs of the cover member terminating in a downwardly 
extending tab, and inserting the tabs on each leg of the cover 

1 5 member into a corresponding slot in each leg of the base member. 

21. The method of claim 17 wherein the polymer is confined to the 
central portions of the bulkhead laminate before expansion. 
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FIG. 3 
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